Introduction: Carpal Tunnel Syndrome (CTS) was effectively treated by lots of conservative management including splints, exercise, different types of heat modality like Ultrasound treatment (UST), steroid, etc. This is our humble attempt to explore and find out the electrophysiological improvement pattern after treatment with ultrasonic therapy and methylprednisolone injection in CTS. This analytical study was conducted at the Department of Physical Medicine and Rehabilitation (PMR), IPGME&R, SSKM Hospital, Kolkata
INTRODUCTION
Carpal tunnel syndrome is the most common entrapment neuropathy in the upper extremity usually presents with numbness, parenthesis, weakness, and atrophy of intrinsic hand muscles. Over the years, CTS has been effectively treated by lots of conservative management which includes splints, exercise, different types of heat modality like UST, etc. Local infiltration of methyl-prednisolone is a very quick and easy but effective treatment option being practiced for the last few decades. Splinting the wrist is the most common conservative intervention 1, 2 and may be recommended in conjunction with tendon and nerve gliding exercises. 3, 4 Anatomic studies demonstrate that pressure in the carpal tunnel is at its lowest when the wrist is placed in a neutral position, and is at its highest when the wrist moves into flexion and extension. 5 The wrist should be splinted in 0 to 5° of extension. 6 Rozmaryn et al 4 found
that subjects who performed tendon and nerve gliding exercises had fewer surgeries than the subjects who did not perform the exercises. 7 Ultrasound treatment within the range of 0.5 to 2.0 w/cm 2 may accelerate the healing process in the damaged tissue; in the early stage of healing, ultrasound may decrease the edema and increase blood flow and delivery of oxygen. Further, it may increase collagen deposition and remodeling. 8, 9 With the invention of newer instrument like electrophysiological studies, an early diagnosis of CTS is relatively easy with more sensitivity and specificity. There is paucity of literature regarding the electrophysiological improvement pattern due to treatment of deep heat like UST etc., and local infiltration of steroid. There are little evidences available comparing the clinical symptomatology and functional improvement pattern in this clinical entity. This is our humble attempt to explore, to find out, and to compare the electrophysiological improvement pattern after treatment with local infiltration of steroid and ultrasonic therapy in CTS.
Aims and objectives of my study were to compare the efficacy of infiltration of steroid vs ultrasonic therapy in CTS by an electrophysiological pattern.
MATERIALS AND METHODS
This randomized open label parallel group control study was conducted at the Department of Physical 
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METHOD
After getting the ethical committee clearance, patients who fulfilled the above criteria for selection were selected. After taking consent from the patients, the patients were randomly divided into two groups-groups I and II. Then, the prefixed proforma was filled up by taking detailed history, clinical examination, and electrophysiological examination (Fig. 1) . Both the groups were educated regarding management protocol, proper (Figs 2 and 3) positioning of hand, advice to do nerve gliding exercise and advice to use orthosis (Fig. 4) , vitamin B12 (1500 mg) for 3 weeks, and paracetamol tablet 500 mg twice daily for 7 days. Apart from the above, group I received UST (Fig. 5 ) and group II received steroid injection (Fig. 6 ). The patients were examined after intervals of 2, 4, and 8 week post intervention.
Study Tools
• Nerve conduction study machine (RMS EMG EP MK II) • Ultrasonic therapy machine • Injection methylprednisolone In the nerve conduction study (NCS) machine, we recorded the following parameters:
• Motor nerve conduction study-median and ulnar amplitude, velocity, and their latencies.
• Sensory nerve conduction study-median and ulnar amplitude and their latencies.
Exercise
• During the median nerve-gliding exercise, the median nerve was mobilized by putting the hand and wrist in six different positions.
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• During tendon-gliding exercises, the fingers were placed in five discrete positions. These were straight, hook, fist, table top, and straight fist. 10 During these exercises, the neck and the shoulder were in a neutral position, and the elbow was in supination and 90° of flexion. Each position was maintained for 5 seconds. The exercises were applied as five sessions daily. Each exercise was repeated 10 times at each session.
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ORTHOSIS
All patients were advised to use static wrist hand orthosis as night splint, keeping the wrist in 0 to 5° of extension.
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Steroid Injection
After informed consent was obtained, the carpal tunnel was injected with 40 mg methylprednisolone plus 0.5 mL 
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of 2% lignocaine after taking proper aseptic precaution by standard protocol.
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Ultrasonic Therapy
The ultrasound treatment was administered 15 minutes per session to the palmer carpal tunnel area at a frequency of 1 MHz and intensity of 1.0 W/cm 2 , pulsed mode 1:4, with a transducer of 5 cm 2 and with aquasonic gel as the couplant. A total of 15 UST were performed once a day, five times a week, for 3 weeks.
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RESULTS AND ANALYSIS
After collecting all data, we analyzed all numerical data by using statistical tools. For statistical analysis, we used the following software: All numerical data were compared between groups by student independent sample t-test when they were normally distributed and Mann-Whitney test if otherwise. The chi-square test/officers exact test was employed for intergroup comparison of categorical variability. All analysis was two tailed and p < 0.05 was considered statistically significant.
DEMOGRAPHIC PROFILE Age Distribution
Age was normally distributed with the mean age for the UST group 44.17 and for the same for the steroid group was 46.6857, and there was no statistically significant difference between the groups (Graph 1).
Sex Distribution
In our study, there were 35 patients in each group, of which 32 were female in the UST group and 33 were female in the steroid group (Graph 2). 
Hand Involvement
The above pictures are showing very good comparable groups with equal number of patients (26 right hand and 9 left hand) with dominant hand (right) in both the groups (Graphs 3 and 4). Table 1 shows that there is a significant improvement in phalen, VAS, FSS, SSS, and the improvement persists till the end of study. On the contrary, significant improvement in electrophysiological parameters was evident at the end of the study. Table 2 shows that there is a significant improvement in clinical and electrophysiological parameters throughout the study.
CLINICAL AND ELECTROPHYSIOLOGICAL PARAMETERS
From Table 3 , it is evident that there is no significant difference between the groups except clinical parameters at the end of the study.
DISCUSSION
Carpal tunnel syndrome, the most common entrapment neuropathy of upper limb, is one of most commonly treated clinical entity in the Department of PMR. In our randomized parallel group control study, conducted at IPGME&R, over a period of eighteen months from January 15, 2012 to July 15, 2013, we looked for the efficacy of UST and steroid injection in patients with CTS affecting unilateral hand. After getting the ethical committee clearance, we included a total of 35 patients in each group previously we included 50 patients in the UST group.
At the beginning of this study, we see that mostly females in their middle age with mean age of 5th decade were affected. In our study, the dominant hand (mostly right hand) was more commonly affected with the ratio of right to left being 74.29 and 25.71% respectively, in both the groups.
The results of our study suggest that there was a marked improvement for all the clinical parameters in Graph 1: The mean age of the groups which is pretty well comparable in both the groups Graph 2: Female preponderance in both the groups (91.43% in the UST group and 94.29% in the steroid group) with very good comparative sex distribution between the groups Graph 4: Handedness of the steroid group Graph 3: Handedness of the UST group IJPMR both the groups. The same significant improvement was also found in the electrophysiological parameter in both the groups. The clinical and electrophysiological improvement was seen not only at the end of the treatment, but also they were maintained at the end of 8 weeks.
In our study, improvement of phalen and VAS was seen throughout the study for both the groups, and it was persistent till the end of this study, though the improvement was mainly up to 4 weeks, and there was not much improvement of phalen and VAS between 4 and 8 week, but there was a significant change between the groups at 4 and 8 weeks.
Bakhtiary et al, 15 by using UST of frequency of 1 MHz and an intensity of 1.0 W/cm 2 , with pulsed mode duty cycle of 1:4 for 15 days, also got significant improvement in pain (p < 0.001) at the end of treatment and at 4 weeks' time.
Agarwal 14 had done a study by using 40 mg of local methyl prednisolone injection in CTS patients and improvement in phalen and VAS was seen in 93.7 and 81% of patients at 3 and 12 months respectively. We also got similar type of results. Badarny et al 16 had done a study by using a lowdose (12 mg) methylprednisolone acetate using a novel approach, and the favorable response rate for VAS after 1 month was 74% for pain. For functional and symptom severity score, both the parameters show a significant improvement with time for both the groups, but there was no statistically significant difference between the groups, except symptom severity score at 8 weeks.
Baysal et al, 11 in their study, also got p < 0.05 at 8 weeks by using UST, nerve gliding exercise, and splinting, and they found a significant improvement in the functional status score and symptom-severity score at the end of the treatment immediately and at 8 weeks' follow-up. We also got a similar type of result by using UST for 3 weeks. In Agarwal et al 14 study, using steroid injection for CTS, they had shown a marked improvement in symptom severity and functional scores with 40 mg of methyl prednisolone injection. In our study, there was improvement in electrophysiological values over the time by using both the treatment modalities (UST and steroid). Though the change in the median motor latency and the difference in the median and ulnar motor latency from 0 to 8 weeks were significant and others were not in the case of patients treated with UST, these changes were mostly significant for the steroid group except from 4 to 8 weeks. There were no statistically significant differences between the groups in electrophysiological parameters. In our study, improvement in the difference of median and ulnar sensory latency was significant between 2 to 4 and 8 weeks in patients with CTS by using UST, but significant changes in the median motor latency and difference in the median and ulnar motor latency occurred only between 0 and 8 weeks. Baysal et al, 11 in their study using UST for CTS, found that the median sensory distal latency (SDL) was significantly decreased at the end of the treatment and also at 8 weeks' follow-up (p < 0.05). A significant improvement was not recorded in the median MDL at the end of the treatment and at 8 weeks' follow-up (p > 0.05). We have got similar results in our study. In Agarwal et al 14 study, they had shown a marked improvement in symptoms with steroid injection, with a significant improvement in the mean values of the nerve conduction parameters distal motor latency at the wrist (DML) and distal sensory latency at the wrist (DSL W).
In our study, we got similar results over 8 weeks' time using 40 mg of methyl prednisolone injection. Bilgici et al 18 had done a study on patients of CTS either with steroid or with UST. Both the groups showed a statistically significant improvement (p < 0.01) in pain, symptom severity, and functional score at 4 weeks and 8 weeks, and no statistically significant difference was observed between the groups. We also got similar results for the functional severity score, but we got statistically significant differences in VAS and symptom severity between the groups (p < 0.05). Bilgici et al 18 showed that the median nerve motor latency decreased at 4 and 8 weeks compared to baseline in both the groups (p < 0.01), but no statistically significant difference was observed between the groups (p > 0.05). In our study, the change in the median motor latency for UST is significant in overall time period, but for steroid group, it was significant throughout the time period, but still there was no statistically significant difference between the groups. Bilgici et al 18 observed significant improvement in sensory conduction over the time for both the groups without any statistically significant difference between the groups. In our study, we got a significant improvement in the difference between the median and ulnar sensory latency without any significant changes between the groups.
CONCLUSION
In our study, mostly females in their middle age with the mean age of 5th decade were affected with CTS with right hand (dominant hand) mostly affected. A clinical improvement was seen by both UST and steroid injection (statistically significant p < 0.05). Both the modalities were effective for electrophysiological improvement for CTS, but no one was better than the other, and both forms of treatment were effective not only to reduce the symptom severity score but also to minimize the functional severity score.
